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1 
This invention relates to the preparation of 
compositions of polymeric materials, and to the 
production of shaped articles therefrom. More 
specifically, the invention provides new and use- 
ful compositions of acrylonitrile polymers, and 
shaped articles formed therefrom. Moreover, if 
provides a method for preparing such shaped 
articles. The terre "polymers" is intended herein 
also fo include copolymers of acrylonitrile with 
other polymerizable substances. 
Very useful polymers have been prepared from 
acrylonitrile with or without other polymerizable 
substances, for example, vinyl, vinylidene, iso- 
propenyl and other ethylenic compounds, in 
which polymers ai least 80 % by weight are acrylo- 
nitrile. These acrylonitrile polymers possess, in 
many cases, desirable physical and chemical 
properties including toughness and solvent re- 
sistance to common organic solvents such as 
methyl or ethyl alcohol, glycols, acetone, ethyl 
ether, ethyl acetate, hydrocarbon solvents, 
chlorinated hydrocarbons, and the like. Because 
of these properties, if has been considered desir- 
able that such polymeric materials be fashioned 
into fibers» films, bristles and other shaped 
articles. 
In the production of fibers, filaments, threads, 
yarn, etc. it is usually necessary fo prepare solu- 
tions of the acrylonitrile polymers for spinning. 
For this purpose if is important that the solvent 
be readily capable of dissolving acrylonitrile 
polymers and at the saine rime hot involve 
objectionable operating difficulties or health 
hazards. 
In the production of shaped articles such as, 
for example, in the extrusion of acrylonitrile 
polymer solutions to form filamentary materials, 
it is considered highly desirable fo employ spin- 
ning solutions which are neither extremely vis- 
cous nortend fo form rigid gels af the tempera- 
tures and concentrations normally used in the 
formation of these materials; namely, 80 ° to 
150 ° C. and 20% to 30% solids, for polymers 
having an average molecular weight above about 
60,000 or higher. This difflculty may be allevi- 
ated, of course, by using lower concentrations of 
solids, or by using polymers of lower molecular 
weight, or by using higher extrusion tempera- 
tures. However, the use of one or more of these 
expedients, may result in the production of 
filamentary materials having inferior physical 
properties and appearance,  
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2 
In accordance with the present invention, 
novel polymeric compositions may be produced 
which are highly suitable for the production of 
shaped articles of very desirable quality such as, 
5 for examplë, filaments, films, and the like. These 
polymeric compositions, in general, comprise 
ethylene carbonate, a water-soluble aliphatic 
polyhydric alcohol miscible therewith and a 
polymer of acrylonitrile containing in the poly- 
10 mer molecule at least 80% by weight of acrylo- 
nitrile. The water-soluble aliphatic polyhydric 
alcohol employed bas the formula 
H O--I- C Hr--CH--0 
 L  Jo 
here "1" is  member oï thé roup oonsistin 
of hydrogen, methyl, and hydroxymethyl; and 
"3" is an integer having the value 1 fo 4 inclusive 
when "1" is hydrogen, 1 fo 3 inclusive when "1" 
20 is methyl and unity when "1" is hydroxymethyl. 
The extrudable polymeric compositions of the 
present invention are hereinafter referred fo as 
spinning solutions though they may take the 
form of gels, dispersions, viscous liquids or,. ad- 
25 vantageously, solutions. 
The polymeric spinning solutions contain he 
water-soluble aliphatic polyhydric alcohol of the 
above formula in a ratio ofhot greater than 49 
of ethylene carbonte fo 1 of the polyhydric 
30 alcoh01, or expressed in percent, the polyhydric 
alcohol being af least 2% of the ethylene car- 
bonate-polyhydric alcohol content. It bas been 
round fo be particularly advantageous fo employ 
the polyhydric alcohol components in a ratio 
35 by weight between about 49 and 2.3 of ethylene 
carbonate to i of the polyhydric alcohoI (2-30%), 
with especial advantages being derived when the 
ratio is between abou/ 19 and 3 of ethylene 
carbonate fo 1 of polyhydric alcohol (5-25%). 
40 In addition, if bas been round that these spin- 
ning solution compositions have viscosities sub- 
stantially lower than those obtained through the 
use of ethylene carbonate alone without the 
polyhydric alcohols of this invention which 
45 themselves are incapable of dissolving these 
polymers. For example, a mixture of ehytene 
 carbonate containing as small an amount as 2 % 
by weight of ethylene glycol, gives a solution of 
polyacrylonitrile having a lower viscosity at 
50 elevated temperatures than a similar solution of 
the saine polymer in ethylene carbonate itselî 
at the saine temperature. As the proportion of 
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ethylene glycol to ethylene carbonate is progres- 
sively increased, the viscosity of the solution of 
a given acrylonitrile polymer or copolymer in this 
solvent mixture progressively decreases, despite 
the fact that ethylene glycol is a non-solvent for 5 
the polymer until a concentration is reached 
where coagulation of the polymer begins fo occur, 
at about 30% ethylene glycoL Therefore, within 
the range of .about 2% to 30% by weight of 
ethylene glycol in the solvent mixture, there fs 
a region of reduced viscosity of the polymer 
solutions at elevated temperaçures as c0mpared 
with polymer solutions under the same conditions 
prepared with pure ethylene carbonate. 
This phenomenon, therefore., makes if possible 
to achieve in the spirming solution Che or more 
of the following desirable conditions: (a) higher 
sollds content for a given acrylonitrile polymer, 
(b) the employment of polymers having higher 
molecular weight, or (c) the employment oï 
lower spinning temperatures. 
In the same manner, but to a different degree, 
certain other water-so£uble, liquid, aliphatic 
polyhydric alcohols can be. employed with acrylo- 
nitrile polymer-ethylene carbonate spinning so- 
lutions with similar adantages. Typical of 
these are diethylene glycol, triethylene glycol, 
tetraethylene glycol, glycerol, propylene glycol, 
dipropylene glycol, and tripropylene glYcol. Of 
the polyhydric alcohols previously mentioned, 
particular advantages are derived by the employ 
ment of ethylene glycol, diethylene glycol, tri- 
ethylene glycoL and propylene glycol. 
Shaped articles may be prepared by extruding 
the spinning solutions of this invention into suit- 
able liquid coagulating medi_a. The fllamentary 
materials produced may with advantage be 
washed with an aqueous medium such as water, 
stretched and heat treated so as to produce ori- 
ented products having high te.hacity,  high elastic 
recovery, low shrinkage, etc. 
This invention will be m6re fuily described by 
the following examples, dlthough it is, understood 
that the invention, is not intended to be limited 
by these examples. In these examPles "parts" 45 
and "percent" Of ïnaterials is intended to mean 
parts and percent by weight. 
ExamPI I 
A copol .rner of. 98_% acrlonirfle., an d 2% 50 
-morPholinoethyl vinyl ether, havlng an .... average 
molécular weight of 61,000, was dlssolved at 110 ° 
C.in ethylene carbonate of a PuritY greater than 
99% to yield a solution containing 15 % solids by 
welght. In th same manner, 15% solutions of 55 
the same Polymer were prepaed in vari0us mix= 
tures of ethylene carbonate and ethylene glycol. 
These solutions wer p0ured into Gardner=Holdt 
viscosity tubes and placed in.an oven.at 110 ° C. 
Viscosities were determined by inverting the 
corked tubes and comparing the time required for 
the trappedoair bubb!e fo rise to the top of each 
tube at 110 C The f01iowing table illustrates 
the comparative viscositles: 

4 
The above experiment was repeated at 105 ° C. 
using various mixtures of diethylene glycol. 

Time in Seconds 
for Bubble to 
Rise rb .Top of Tube 

t'er Cent Ethylene Glycol in 
Ethylene Carbonate 
20 .............................................. 22. 5 
25 ..................................... r ........ Not homogeneous 
30 ....................................  ....... 

34.5 
.7 70 
24.4 
22.2 
21.7 
3.8 

Per Cent Diethylene Glycol in 
Ethylene C arbonate 

Time in Sec- 
onds for Bubble 
to Rise to Top 
of Tube 

38.1 
33.2 
35.4 
37.3 
44.2 

it wiil be noted that diethylene glycol gives en- 
15 hanced flow at 105 ° C. up to about 15% concen- 
trai0fi in the ethylene carbonate. 
ExampIe III 
The experiment of Example I was carried out 
20 at 90 °. C. with various mixtures of triethylene 
glycol, 

Time in Sec- 
l'er Cent Triethylene G lycol onds fo} Bubble 
Z5 in Ethylene Carbonato to Rioe to Top 
" - of Tube 
0 ......................... : ....... ï.- ................ 70.1 
5 ................................................... 60. 2 
10 ............... : .................. . . . 57:4 
15 ......... " ......................................... 63.7 
30 20 ...................... - ........................... 73. 5 

It will be seen that triethylene glycol gives en- 
hanced flow at 90 ° C. up t0 between.15-20% con- 
centration in ethylene car.b0natç. 
35 Exampl IV 
The following table shows the enhanced flow 
obtained with 0ther glycols i n ethylene carbonate 
using a 15 % solution of po!yacrylonitrile (molec- 
0 ular weight 63,000. " " 

Per Cent Tetraethylene ly . "ature (Seonds) 
{ 100{ 52.1 
.................. :::::::::::::::::::::::::: 100 | 42.4 
..................  .... . " i00 
10 ......................................... 1 1 ^ I 4o.s 
__.= ......... = ....... =..=__.=_=_=.______[ . { 52. s 

l'er Cen PropyleneGlyCol 

10 ............................. r ........... 

Temper- 
ature 
°C 

56. 5 
42. 6 
45. 5 
40.8 

60 t'er Cent Tripropylene Glycol TnuPrér" TiIne 
0 ............................. I00 52.1 
 ............. _ ............  .........   100  40.0 
(}5 ï::::--ï::--:'-:-'ï:::'- .............. ---r-:----] 100 / 41.4 

I0 ...... « ...................... :: .......... l , Ii01 

Time 

41, 6 
30. 6 
31:2 
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Other polymers and copolymers dt acrylonitrile 
containing at least 80% acrylonitrile in the poly- 
mer molecule show a similar drop in viscosity 
when the respective solutions containing .Ç to 
30% solids in ethylene carbonate-polyhydric al- 
cohol mixtures herein mentioned, are compared 
with those in ethylene carbonate alone. 
For example, copolymers of acrylonitrile with 
acrylic acid, methacrylic acid, maleic, fumaric 
and itaconic acids or their esters, amides or 
nitrfles, vinyl esters, vinyl ethers, vinylpyridines, 
vinyl ketones, vinyl halides and other copoly- 
merizable vinyl compounds having af least 80% 
of acrylonitrfle in the polymer molecule show the 
saine behavior with mixtures of ethylene car- 
bonate and the glycols herein set forth. 
Example V 
A solution of 25 parts polyacrylonitrfle (mole- 
cular weight 60,000) in 75 parts ethylene car- 
bonate was prepared by heating the mixture to 
115 ° C. This 25% solution was too viscous to ex- 
trude easfly at 120 ° C. through a spinneret hav- 
ing 40 hole (0.003 inch diameter). 
Using i5 parts of a solvent mixture consisting 
of 60 parts ethylene carbonate and 15 parts 
ethylene glycol to dissolve the saine polymer, the 
25% solution obtained could easfly be extruded 
through the spinneret under the saine conditions. 
Example VI 
A solution of 20 parts polyacrylonitrile (aver- 
age mo!ecular weight 60,000) in 80 parts solvent 
consisting of 20 parts ethylene glycol and 60 
parts ethylene carbonate was prepared by heat- 
ing the mixture to 115 ° C. The pale amber solu- 
tion thus obtained was extruded through a 40- 
hole spinneret (.003 inch diameter holes) into a 
bath of tetraethylene glycol heated to 125 ° C. 
The coagulated bundle of filaments was washed 
with water and thereafter led between two guides 
through a steam chamber heated to 140 ° C. for 
a distance of 25 inches, where it was stretched 
between two rotating drums to 8.55 rimes its 
original length, the second drum being driven at 
about 125 meters per minute. After air dryirg, 
a purified yarn of desirable whiteness was formed 
having the following properties: 
Denier ................................... 68 
Tenacity ................ grains per denier__ 4.8 
Elongation ai break .............. per cent__ 9 
The yarn was then passed in a relaxed con- 
di'bion through a heated steam chamber posi- 
tioned between two positiveiy-driven drums hav- 
ing different peripheral speeds at 135 ° C. or rive 
minutes. The second or take-up drum was 
rotated 0.855 rimes as rapidly as the first of the 
pair of drums, to yield a yarn having a tenacity 
of 4.6 grains per denier and an elongation at 
break of 19 %. The yarn had a soft wooHy tex- 
ture when cut into staple lengths. Its shrink- 
age in bofling water was less than about 3%. 
In practicing the present invention, various 
modifications of the spinning solution employed 
are avaflable, permitting a desirable fiexibility 
in viscosity, concentrations of components, etc. 
As previously indicated, for a given solids con- 
tent and molecular weight of the polymer in the 
acrylonitrfle polymer-ethylene carbonate spin- 
ning solutions, the employment of polyhydric 
alcohols permits the attainment of viscosities 
that are lower than those obtainable with 
ethylene carbonate alone. In general, the higher 
the molecular weight of the polyhydric alcohol 

employed, the smaller the amount thereof which 
can be admixed with a given spinning solution 
belote incipient gelation of the polymer occurs. 
As a rule, the lower polyhydric alcohols have 
5 greater viscosity-reducing powers, and in addi- 
tion, provide a greater flexibility in that the 
amounts employed may be varied over a vider 
range. As stated above, particular advantages 
in this respect are achieved by the employment 
10 of ethylene glycol which is effective from about 
2% up to about 30%, by weight of the solvent 
mixture. On the other hand, when using the 
higher polyhydric alcohols, it is more advan- 
tageous to employ concentrations above 2% but 
15 below about 20% and preferably below about 
15%. In practicing the present invention, the 
viscosity of a spinning solution may be changed 
upwardiy or downwardly by adjusting one or 
more of the following conditions as desired: (a) 
20 molecular weight of the polyhydric alcohol em 
ploYed; (b) concentration of the polyhydric al- 
cohol; (c) molecular weight of the polymer; 
solids content of the polymer used; (e) temper- 
ature of the spinning solution. 
25 Typical copolymers which can be used in the 
practice of this invention are those containing at 
least 80% acrylonitrfle with other polymerizable 
compounds containing the grouping 
or --CH-----CH--, such as vinyl esters, vinyl ethers, 
30 and vinyl ketones; acrylic acid and ifs esters and 
amide, methacrylic acid and its esters, amide, or 
nitrile; maleic, itaconic and fumaric acids and 
their esters, amides or nitriles; allyl alcohol and 
its esters; stYrene, and substituted styrenes, e. g., 
35 chloro and dichlorostyrenes; halogenated mono- 
ethylenic compounds such as vinyl chloride, vinyl 
fluoride and vinylidene chloride; iso-propenyl 
acetate; 2-vinylpyridine; N-vinyl carbazole; and 
the like. 
40 The acrylonitrfle polymers and copolymers 
may be prepared by any suitable polymerizatiofi 
method such as, for example, the ammonium per- 
sulfate catalyzed polymerization of monomer or 
monomers dissolved or emulsified in water. Molec- 
45 ular weights of these polymers and copolymers 
are preferably within the range of 10,000 and 
250,000, or even higher, although polymers hav- 
ing molecular weights between 40,000 and 150,000 
may be used with particular advantage in the pro- 
50 duction of shaped articles such as filaments, 
threads, yarns, etc. 
In general, the spinning solutions may be pre- 
pared by heating the finely divided acrylonitrfle 
polymer or copolymer in the presence of the sol- 
55 vent mixtures of the present invention at tem- 
peratures from about 50 ° C. to about 100 ° C. 
Advantageously, the heated mixtures of polymer 
and solvent, or solutions thereof, are maintained 
in inert or oxygen-free atmospheres fo minimize 
60 discoloration. These spinning solutions should 
bave a solids content between about 10 and 30% 
solids. In the preferred form of this invention, 
the temperature of the spinning solution at 
extrusion is maintained between about 80 ° and 
65 120 ° C. However, if desired, under suitable con- 
ditions higher temperatures may be employed 
such as, for example, up to about 150 ° C. 
For various purposes it may be desirable to 
chemically and physically modify the polymeric 
70 compositions of this invention by the presence of 
other materiais such as, for example, pigments, 
dyes, plasticizers, stabilizers, spinning agents, etc. 
As previously described, shaped articles such 
as filaments, films, and the like, may be prepared 
75 by extruding the spinning solutions of this inven- 
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tiOn into suitable liquid coagulating media. 
Particularly advantageous for employment as 
coagulating baths in the present invention, are 
certain water-soluble, polyalkylene ether glycols 
having the formula 
H0--A--(0--A) --0H 
wherein "A" fs an alkylene group having hOt less 
than two nor more than three carbon atoms.and 
"'n" fs an integer greater than one. 
Typical polyalkylene ether glycols which can 
be used as coagulants are triethylene glycol, tet- 
raethylene glycol,.pentaethylene glycol, nonaeth- 
ylene glycol, polyethylene glycols, tripropylene 
glycol, tetrapropylene glycol, polypropylene gly- 
cols (having molecular weights between about 
400 and 50), etc. Of the higher polyglycol ether 
coagulants mentioned, those having less than 
about 50 alkylene groups may be employed with 
advantage. In general, the lower molecular 
weight glycols are preferred for the present proc- 
ess. Particular advantages, however, are derived 
by employing as coagulants, tetraethylene glycol, 
tripropylene glycol, or preferably, triethylene 
glycol. The coagulating medium may consist of 
a polyalkylene glycol ether alone, l. e. either one 
oï such polyglycol ether coagulants or mixtures 
hereoî, or if desired, such glycol ethers may 
contain suitable.amounts of othermaterials such 
as, for example, varying quantifies of water or 
organic materials, .e.g. ethylene carbonate, a 
polyhydric alcohol solvent comportent, etc. 
ïhese coagulants into which the spinning solu- 
tions are extruded, are preferablymaintained at 
temperatures between about 50 ° and 150 ° C., or 
iï desired, at higher temperatures, for example, 
up to about 175 ° C. In general, when water fs 
employed in combination with the glycol ether 
coagulants, the lower bath temperatures may be 
..employed with a.dvantage. 
The shaped articles, particularly fllaments, 
t,reads, yarn and the like, which are formed 
ïrom the polymeric splnning solutions of the 
present invention, are especially capable ofbeing 
washed and purifled with an aqueous mellum 
to rcmove the s01vent components and other 
impuritie prescrit-in the freshly coagulated 
materials. For example, it bas been founl that 
faster,.easier anï more efficient was,ingof such 
ïreshly coagulated mterials.with water fs possi- 
ble when they are ruade from ethylene carbon- 
ate-polyhydric alcohol spinning solutions, than 
can be achievel .with spinning solutions of eth- 
ylene carbonate alone. Accordingly, whlter 
threads and yarns may be produced by the pres- 
ent invention af lower cost, 
ciency. 
The extruded materials may then be stretched 
up fo 600-1000 percent or more either belote or 
after washing as desirel. The stretching may 
be accomplished in-heated media such as, for 
example, inert liqulds, vapors or gases, . e. g. steam. 
ïhe washed and stretched products may be 
,eat treated while in a relaxed condition at tem- 
peratures of betweenabout 100 ° C. and 180 ° C. to 
improve their physical propertles. The expres- 
sion "relaxed conlition" is intended fo include 
the heat treatment of threads and yarns at no 
tension atall or preferably, af relatively low ten- 
sions such as, forexample, between about 0.01 
and 0.3 grain per denier. 
Oleaginous. materials such as flnishing oils or 
waxes, may be applied .fo. the ya.ï and thread 
products after the-heat treating-step, or if 
desired, belote the heat treating step. 

8 
The spinning solutions of this.invention are 
capable of being continuously extruded into the 
polyglycol ether coagulating baths above de- 
scribed, for long periods of rime. During such 
5 spinning, there fs a continuous accumulation of 
the ethylene carbonate and polyhydric alcohol 
solvent components in the coagulating medium. 
It bas been round, that the ethylene carbonate- 
polyhydric alcohol solvent components and par- 
ticularly ethylene carbonate and ethylene glycol, 
can successfully be reclaimed from such coagu- 
lants with facility and a high degree of efiïciency. 
Thus, for example, ethylene carbonate and ethyl- 
ene glycol can be distilled from a used glycol ether 
coagulating bath with a minimum loss due to de- 
composition of either the solvent or the coagu- 
lant. The solvent components recovered in this 
manner may be recycled and re-used in the pre- 
paration of-additional polymer spinnlng solu- 
tions. Likewise, the treated polyglycol ether co- 
agulants remaining, from whichthe solventcom- 
ponents bave been separated, may with advan- 
rage, be re-used directly to supplement the 
agulating medium. 
Fibers obtained in accordance with the inven- 
tion can be stretched fo form oriented structures 
of high tenacity andhigh elastic recovery. These 
stretched flbers exhibit characteristlc X-ray pat- 
terns showing orientation along the flber axis. 
Yarns ruade from these flbers may be used in the 
manufacture of hosiery and, because of their 
heat-resistance, may also be fashioned into more 
general, all-purpose fabrlcs such as for blouses, 
suits, skirts, etc. 
We daim: 
1. A composition comprising a polymer of 
acrylonitrile containing in the polymer molecule 
at least 80% by weight of acrylonitrile and as a 
solvent therefor a mixture comprising ethylene 
40 carbonate and a water-soluble aliphatic polyhy- 
dric alcohol miscible therewith having the for- 
mula 
HO--F CH--H--O 7H 
 where "i" is a member of the roup consistin 
of hydroen, methyl, and hydroxy-methyl and 
"" is an inteer havingthe value i fo 4 inclusive 
when "t" fs hdogen, 1 .fo .3. inclusive when ."1" 
is methyl and unity when "t" is hydroxy-methyl 
5o the ratio by weight being no greater than 49 of 
ethylene carbonate fo 1 of said polyhydric al- 
cohol; said polymer comprising betweenabout 10 
and 30 % by weight of the.composition. 
2. A composition as defined in claire 3 in which 
55 the ratio fs between about 19 and 3 of ethylene 
carbonate to 1 of said polyhydric alcohol. 
3. A composition comprising a polymer of 
acrylonitrile containing in the polymer molecule 
ai least_ 80% by weight .of acrylonitrile and as a 
0 sotvent therefor a mixture comprising ethylene 
carbonate and a water-soluble aliphatic polyhy- 
dric alcohol miscible therevith-having the for- 
mula 
5 H °--l- CH--ïH--O'IH 
L R 
where "t" 'fs a member of the group consisting 
of hydrogen, methyl, and hydroxy-methyl; and 
"n" fs an integer having .the value-1-to4.inclusive 
0 when "R" fs hy.drogen, 1 fo 3 inclusive'when 
is methyl and.unity when "1" fs hydroxy-methyl; 
the ratio by weight-being between about 49 and 
.2.3 of ethylene carbonate fo 1. of .said polyhydric 
alcohol; :said .polymer comprising between about 
 10 and 30%by weight of the composition. 

10 

15 

2O 

25 

3o 

35 
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4. A composition as defined in claire 3 in which 
the polymer comprises between about 15 and 25% 
by weight of the composition. 
5. The composition as defined in claire 3 in 
which the polymer bas a molecular weight be- 5 
tween about 40,000 and 150,000. 
6. A composition useful for the production oï 
filamentary materials comprising a polymer of 
acrylonitrile containg in the polymer molecule 
af least 80% by weight of acrylonitrfle and as a 10 
solvent therefor a mixture comprising ethylene 
carbonate and a water-soluble aliphatic polyhy- 
dric. alcohol miscible therewith having the for- 
mula 
H 0--" CHE--CH--0H 15 
L ' J 
where "1" is a member of the group consisting 
of hydrogen, methyl, and hydroxy-methyl; and 
"'n'" is an integer having the value 1 fo 4 inclusive 
when "1" is hydrogen, 1 fo 3 inclusive when "1" 2O 
is methyl and unity when "R" is hydroxy-methyl; 
the ratio by weight being between about 19 and 3 
of ethylene carbonate fo 1 of said polyhydric 
a!cohol; said polymer having a molecular weight 25 
between about 40,000 and 150,000 and comprising 
between about 15 and 25% by weight of the com- 
position. 
7. A composition comprising a polymer of 
acrylonitrfle containing in the polymer molecule 3O 
ai least 80% by weight of acrylonitrile and as a 
solvent therefor a mixture comprising ethylene 
carbonate and ethylene glycol; the ratio by 
weight being between about 49 and 2.3 of ethylene 
carbonate fo 1 of ethylene glyco]; said polymer 35 
comprsing between about 10 and 30% by weight 
of the composition. 
8. A composition useful for the production of 
filamentary material comprising a polymer of 
acrylonitrile containing in the polymer molecule 40 
ai least 80% by weight of acrylonitrile and as a 
solvent therefor a mixture comprising ethylene 
carbonate and ethylene glycol; the ratio by weight 
being between about 19 and 3 of ethylene car- 
bonate fo one of ethylene glycol; said polymer 
comprising between about 10 and 30% by weight 45 
of the composition. 
9. A composition as defined in claire 3 in which 
the polyhydric alcohol is diethylene glycol. 
10. A composition as defined in claire 3 in which 
the polyhydric alcohol is triethylene glycol. 50 
11. A composition as defined in claire 3 in which 
the polyhydric alcohol is propylene glycol. 
12. A composition as defined in claire 3 in which 
the polyhydric alcohol is dipropylene glycol. 
13. The method of forming a shaped article 55 
.which comprises extruding into a liquid coagulat- 
zng medium a composition comprising a polymer 
of acrylonitrile containing in the polymer mole- 
cule ai least 80% by weight of acrylonitrfle and 
a mixture comprising ethylene carbonate and a 60 
water-soluble aliphatic polyhydric alcohol mis- 
cible therewith having the formula 
H0--" CH--CH--0H 
L ' Jo 
where "1" is a member of the group consisting 
of hydrogen, methyl, and hydroxy-methyl; and 
"'n" is an integer having the value 1 fo 4 inclusive 
when "1 » is hydrogen, 1 fo 3 inclusive when "R" 
is methyl and unity when "R » ts hydroxy-methyl 70 

the ratio by weight being no greater than 49 of 
ethylene carbonate fo 1 of said polyhydric al- 
cohol; said polymer comprising between about 10 
and 30 % by weight oï the composition. 
14. The method of ïorming a shaped article 
which comprises extruding into a liquid coagulat- 
ing medium, a composition comprising a polymer 
of acrylonitrfle containing in the polymer mole- 
cule af least 80% by weight of acrylonitrile and a 
mixture comprising ethylene, carbonate and a 
water-soluble aliphatic polyhydric alcohol and 
miscible therewith; said polyhydric alcohol hav- 
ing the formula 
 o-ço_ï_o] 
L R 
where "i" is a member of the group consisting 
of hydrogen, methyl, and hydroxy-methyl; and 
"» is an integer having the value 1 fo 4 inclusive 
when "i" is hydrogen, 1 fo 3 inclusive when "i" 
is methyl and unity when "i" is hydroxy-methyl 
the ratio by weight being between about 49 and 
..3 of ethylene carbonate fo 1 of said polyhydric 
alcohol; said polymer comprising between about 
10 and 30% by weight of the composition; with- 
drawing the resulting formed product from said 
coagulating bath; washing said formed product 
with an aqueous medium; and stretching sald 
washed product. 
15. The method of forming a shaped article 
which comprises extruding into a liquid coagulat- 
ing medium, a composition comprising a polymer 
of acrylonitrile containing in the polymer mole- 
cule af least 80% by weight of acrylonitrile and 
as a solvent therefor a mixture comprising ethyl- 
ene carbonate and a water-soluble aliphatic poly- 
hydric alcohol miscible therewith having ihe for- 
mula 
H 0--ÇCH--CH--0-]H 
L  J 
where "" is a member of the group consisting 
of hydrogen, methyl, and hydroxy-methyl; and 
"'n" is an integer having the value 1 fo 4 inclusive 
when "1" is hydrogen, 1 fo 3 inclusive when "" 
is methyl and unity when "1" is hydroxy-methyl; 
the ratio by weight being between about 49 and 
2.3 of ethylene carbonate fo 1 of said polyhydric 
alcohol; said polymer comprising between about 
10 and 30% by weight of the composition; with- 
drawing the resulting formed product from said 
coagulating bath; washing said forned product 
with an aqueous medium; and stretching sad 
washed product while in the presence of steam. 
16. The method as defined in claire 15 in which 
the polyhydric alcohol is ethylene glycol. 
HEIMAN A. BLOUSON. 
TI-IOMAS W. R, IENER. 
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